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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
photothermal-conversion spectroscopic analyzer by which 
a detection can be performed with high sensitivity. 

SOLUTION: A sample 30 is irradiated, via a chopper 1 1 , a 
condensing lens 12 and a dichroic mirror 13, with 
exciting light A which Is output from an exciting light 
source 10. Thereby, a thermal lens is generated in the 
sample 30. The sample 30 Is Irradiated, via a beam 
splitter 21, a condensing lens 23 and a dichroic mirror 
22. with detection light B, which is output from a 
detecting light source 20, from a direction opposite to 
the irradiation direction of the exciting light A. 
Thereby, signal light C is generated from the thermal 
lens In the sample 30. The signaJ light C Is detected by 
a detector 42 via the dichroic mirror 13, a condensing 
lens 40 and a filter 41 so as to be used as a current 
signal, the signal is converted into a voltage signal by 
an amplifier 43, arid the voltage signal is detected by a 
lock-in amplifier 50 so as to be synchronized with the 



modulation cycle of the exciting light A at the chopper 1 1 . 
COPYRIGHT: (C)1998,JPO 




t* 11 m 



THIS PAGE BLANK (usptoj 



(19)0*SfcfW (J P) (12) & Hfj *t# 1^ 4k $g (A) 



(51) Into." 
G 0 1 N 25/16 
21/41 



4WF10- 142177 

(43)&BB ¥J£10*!K1998)5E29B 



F I 

GO IN 



25/16 
21/41 



C 
Z 



83£SfcJi Sf*«W»5 OL (£7 H) 



(21)ffliB#*f 


^¥8-301757 


(7i)aaA 


595047385 










(22) WISH 


8 4£(1996)llfl 13 H 




®P9JtS4t*¥P5000#» 






(72)3891* 


tt» 51 








»WJ*S«t&¥P5000#ffi 1*5££tt#^ 








h - 2 yWStrftfa 






(72)$6W# 










»W»S4t*¥P5000»* HcStetbJH 1 














mmmm 










#W»tR4W¥P5000#* 8c5££*fcJHP 














(74)ftSA 





(54> \5mv>*m tm^mm^m&n 

(57) [®^] 

imm] wia««m^Ttt4****»*»«f*** 

li. s"<l 1. I 2&i:Xf?4 W-i y 

W^^nfc^tbJtBtt, ^-A^^!)s/^2 1, 
yX2 3*3^1^^^ n^f j/^ 5 7-2 2&&T, EbiS 
)tA<O^.W*(6] i: HK#«)#ffid>t>Ktt 3 0 KHRt*.* 
*t. r.^«ti3. ^f3 OWUftWVXA^bffi-^itC^ 

^)tU->-X4 O&iiXfy 4 ii>9 4 1 Sr&X, ^lttiSS4 2 





HMMB#«>«Sffl] 
Mfaa&ftfcffl^-rsasgftilSi , 
AJW $ & tttt%RU**¥X . 

2. r. t t ^*ftmm&%ft'Sx$iw.o 

[000 1] 

|4+5r<tlc < fc9dfeC5*f|ft$*£WBU l$Utf££r?* 
10 0 0 2] 

#JNBa*£^5. #<«>WCtt\ ««±#.lcftv»JB«r 

;h,5„ Ifc^ot, rwdOuvXo^^i^ODJlia 
l£ft£rA£f$-£5i, *03ttt««+5. C©Hfl 




(2) ifcMWlO-142177 

[000 4] 0 4 |±, fc*©#J»«!ft##$MfflS«<0* 

Xi 1 3ICJ; 9****1,5. **$*vfcSiiSa*«, Ktt 
1 3 OfcBRWSixSMXStbt, J tOJMmm>k#'bb L 
■CH&w^X*s^$H5. 8*tU 3 0teBMt$*vfc»fi 
*©9*>l*J|sH 3 Ofc«t 9 »i|5l$*b4*»o K» 
1 3 OSrigii-fS^ 1 4 1 tick 9SMX$*t. 

1 4 2 HittAW Lftv\, 

[0005] mm%mi 2o*»feWA*hfc*tH 

#«4, Rltil 2 ltSjL&jrjfuJ 7-112 
*ft«xfcJ:9IIHifcE*t2F*t, u-vXi l 3fcJ:0*3fc 
$4x5. ft*$tifcae*l4, Bfi*fcj:9tWi 3 0 
ItJBIrilSiifcJKlVvXlcfUfcimtSii, Kfl-i 3 0£j§ 

fc{t#3t© 5 *>, \?>ft—/i> 140O1P g&Srili® Lfc 
ftte^/u* 1 4 ISriiSL-C, tfeUJSl 4 2 let 9& 

3£ftfi. l*ftl 3 Ofc^-C»J*SnfclfcUl'Xto£;£ 

fc<b©-efo9« *fc; y^i i HJij:5afi3t^SS' 
ja»i»cisi»iLTsEft-f5t«)T*)5. ^-^-e, r©&w 

Hi 4 2^tj«tH^f#li, a y94 V7>Xl 5 OlC 
»,f3^11 lKi5iafiy6*PH»»J:iB]»IL-C 
^iS$4x, Wnj/^>f 5 Ofrb(Omt)fS%- 

Km<5^X&m 3 0<D»t(f^^$4x5. 
[0 0 0 6] 

5. L*»L/ii$f>. ±ia«*^jt?i4, ae*iWKfti3 

l 3^*J^Tt>. a^*©RaWtcJ;5M*±#lv:#i/>® 

5 y99?*>*sYJ4 X*»±. ^fflH 1 4 2 tc J: 9 

[0 0 0 7] aiSJt*5j:Otttffi3ttix-?fJx^«» 
1 3 Olcffit=t$4x5fire*3«t0 5 RBWSttEl^$tt-C*5 
9, ^W^lc. WUOlcfot, *^I4, ^13 



(3) 



#ggspiO-142177 



# 5 t << » 5 raa js* J fo 5o 

[0008] Sfcfti 3 0j&*£(ttWt?*>3*&* 

[0 0 0 9] *5SMtl. ±eniljft«:Mffii"&AI^4$ 

jt»«r*ll«:««-J-5 B ft t -fa. 
[0 0 10] 

©»3fe»«rfc1?53tl»**»*»«f«k-X?*>oT. (l) 
BfijIfcfctiWj-rsBfi***:.- (2) ^ffiA^ffi^-rs^ 

A«S*5afi*«M43t*5Rfc. (4) Bfi*©W*~«> 
/t*m*tK«li:A«*-a:*»W*RM*3t^*i:, (5) 

[0011] r©3fel»*«»*»«fS6«KJ:ntf. Big 

y * ^ 7 * v K y -f Xft rtK J: 0 * W * ii 6 - * 
[0 0 12] BeAJ3j:tJ'|ftm3te*tt*H©IW 

J: 5 let 9, %¥3«>n&d s &&£&&. 

[0 0 13] ifc. Bfi**JfWlcBM*$lx5ffi«*JJ: 
tFS«>9t££ fc"«4i!Tn*»-*ftlME-r 5B®*;l§«iaiS 

ftttfc «fc tfS«>ail** fcl±Wtui»-**rlWE-*-S*HJ* 

[0 0 14] ifc. BiB3lt*iJ:t/ttfflA-HvPiX3J«K» 
Hlcfi|;i.5cQ##-SX-fc5. BS3t*3J: 



[0 0 15] 

[56W©Hi60JBffi] SIT. «ftHffi«r#RBU-C*«W 

[0 0 16] BiSftSU Oli,-f6R3 Otcj&WVXfcJfc 
fiE-r5fc«><OBejtA5rtti^-t-5t<offc6. BfiftiS 

tUT, a"<l 1, **H'Xl 24oiO«^ 

^WB^JtaSl 0*»P>m^$tlfcBe3tAS:SW3 OK . 

fa^l 1I4, B®3tJSl 0*> 

Bj8#A*:*ftU *LX. ^^o>f^^7-13 
[0 0 17] *<D&%$tltz.®&%A&&&3 0\cm$t 

ii*. BiBfcAa^a s"<l itcJ:9XN$ft-CVt&«> 
X, ;:©JRUl'XfcBfi*A©*H«»£H-H» - C« 

:i4<W*3 OSrSiSbfcBiBTtAtt, fJfv-C y 
if % 7-2 2*8»BU 7f h 1*7 s>7*2 4ICAIH- 
5o 7^bh7?/2 4ft, *roAWLfcB£ftA£gi 

i&-f2>t>tf>X*;fc3. 
[0 0 18] ^U5*aS2 0rt, *W3 0fc#J*S 

2 3*5±V^>f^o^ y if 5 7-2 2 a»t>fcfc&W3fcfla 

'twi3 0KR8W-r5 o tr-A^7*ys/^2 

114. ttWJlt»2 0*»e>W***tfc«m3tBO»^S:a 
fflS*» *jt^vX2 3j4, *ro^ffi7tB€r, ^ o 
W f ^ 5 7 - 2 2 -CfiOH $ **W 3 0 5. 

^lx. ^w«jt$tLfc^m7tBii, em 3 oicjg^$ 

3 O^WAWTtKSr. Bfi*ACW»3 0-WA^3tK 
i^^-Stcoti-?). rwmic:*i-«t5«-. B^ 

[0 0 19] tttUXBltttttta OlCAM-TSt. ^3 
0 ICJBJ* S4xfcJ» * >Xtc <t r> ^aiit B fed:® 

t<0Xfo-5«, ^-f^o^ y^59— 1 3tt-t©ft*3lltC 




A-*4 lttjf-§-?fcC£8i§£*> *LT, ^Wl§4 2 

[00201 f-ovA 7* s 7-1 3fcitr 

[0 0 2 1] tttUS4 2*»e>m***Lfc«8t«**A* 

«LTlb*-fS. *"Lt\ a ^-{777/5 Oil. T 
^:/4 3 d»bUJ***vfc:«JE«*«:A*-t-5-i: 4: fcfc, 
fs^l lfc.t«BiB*«POPI»m*«:^Jb-C, 
7y^4 3A>b©«S«f «rH»«»t5. uy94V 
7^/5 0fr<b,<D&f)m%-ZA?3lrZ>^yt°x--'!? 6 0 

[0 0 2 2] *fc, ijtk^f-y (BMftKUttM 
g#J£) 7 1H, *:<D±tcSl3fcl'>'Xl 2£@£Bagf 
5<,©tfe9, M^f-^ (MlttftMttMS^B) 7 

2ii, %(D±\a£ft3 osr@^sag-r6 4><oT'*>So - 
ttMfttcfMbvne-cfc&. ifc, ^f-^7 014, -to 

(BjgJtllO, fa^'ll, ^^n^ 
7:757-1 3, Mm3tM2 0*»e>*V *n-r y* 5 ? 
-2 2KSiJ5£-e<E0fc^, 4&tHC, jf'Urujyi? 
5 7-1 3d>&MUM4 2lcM&S-0«>ft¥3ft) 
T. SWCfi^-fS 3*4*(6]Omix(0*'(S]t-l'b^B)" B Ife 

[0 0 2 3] rtbt>«09*>, Xf-5?7 0ll, Hfti^y 
Xl 2*s«ttm»3 0<O«BMfc«Sr*»St»-C*>S. 
^3twvX^-r-v?7 ltt, Hftl^Xl 2£$t®j£-t>: 
SditCfc i9Big3tArof*W3 O-OfiB.W&ttSr^S-r 

«a«)$-tir5r k\CX9. Bfijl£A*i.fct«*mftB-tiT.*r 

[0 0 2 4] Eh&tftAioXtf&ititftBZiMfirMD 
1*3 0±o!BJHa©*3Ett, ftftu-vXi 2*5 J: xf& 
5tu->X2 3*ft«x*M£K«©«/.e5t>0>fc*aM- 
foSVMi, ;LJxfefc»jtTBiB3teWl OfcMjteU- 
l'Xl 2t<Dra*fctt^a3tag2 0 4:*3t^>'X2 3i: 

[0 0 2 5] BfiftAfcitfMmftBWfc'jtl© 
K»3 0±©|»*tffi«43J:a**ttfllH:, (MM 

*a) 2 6(c«t vmm-rzz. tt*-c£&. * 

^72 611, Bifi*A43j:tJ«UJ3tB*ix'-P*iaJRB«S 




^^¥10-142177 

llfeftftaOt. ^^^^-7-22, M#H' 
X2 3, f-A^/y 7* 2 l*iJ:tKtefftUVX2 5£ 

3 0icJBW$ixfc{fl[fll*5j:a«*3tttfl8S:«*-t5. r: 

fc»t>, »;<?2 6&9ft£aHtUev^>-c. M*«* (MS 
D#) lttt^^n^y^5 5-2 2*KWttfcS»-f5 
wtiLttil>. {S()^7tA(0^3 o^wfiSMttfi-^ 

[0 0 2 6] £A±© i 0 fc, 

^glftt, BS#AfcJ:tfMm3teB*;h^h0>tt«- 
3 0~©AWft»*H^te»fc5fc«>i:Lfc©-C, Big 
ft A 3 0 \cm 5 £ X*<Dltm% fc*SV^-Cflt-§-3t C t 

tO/^jr^^fyK/'fXjfctt, ^m§§4 2(cJ;t)^ 

^tb1-S^t/5ST*tSo Wfc, B®3tA*iJ;l/^ai3feB 
**k?*tOKtt 3 0 ^WAt^ftSrS^KStfa £-efcw 
t\ 3t^3R0MaE*s**-C*>5. BSTtAioiO? 

«Mlt-#5i)*i Ifcwt, «*ftc«>ttm«* 
bteZ>£. o fcBfi* A*s I V&mit B-ttv^r'JxSr 
K*^3 OfcRB^-r^r ir^t-t, ^W,^-Ct<f^C(D 

& J; t*Mm# B **l*M*IW 3 0 fcRRW ^ tt 5fitt*5 
J:0 5 R5WSSrlBlS-t-5fc.«)K>*> 7 2 6 Sr^ltfcWT*, 
RM4tt«*s J: VJB «S Sr MM L * ^ t, %Ws$iW*t%fttf 

[0 0 2 7] fttc, *»ifl(c«53tM«M»3t»«fSM 
ott«*ftoi«fcov^t»Ht5. Mti 
5 tt5^3 0 5:^r— ^7 2<0±lcf IL, * 
0*SB$*T7>3t7>#ftc:»jg/j:ttB»clt^3 
0?r«tBSgaS1-So ^Lt, MttHteW2 0a»5>tMtS*u 
fc^tBTtB^, t'-A^yy 7^2 1, m7tU>X2 3 
*5«t0«^^ ?n^^57-2 2?rSTl*;iM-3 OiCRSW 
3*5 tie, *>72 6tJ:!lWf3 Oiro^m^ 
Ofia«(ft«*J«tO t l«»S«rM*Uft!» j e». fW3 0±W 

Kfi7?-^7 2«:IMfc**"CIW3 oroiag 

[0 0 2 8] twft, B&ftKi Ofr&tWHSftfcBM 
TtASr. 7^3 1. fetl/yXl 2ioJ;o:^^n 

^7^57-1 35rST^3 OliW.W^-tirSt it 
JC, * t< 7 2 6 <t >5 f*** 3 0 iOBEjtWRBWtefitj 
it/IS»«*M*i-5. 'Mdl3tB<0««3 

1 3 ; »Al/yX4 0*3j:O!7^/i-^4 1*M-C, Mill 

§g4 2»c«t oifflu *«>Mm»4 2*»?>m***T,fc* 




fs^fcn ^7^5 0IC4. s/^'l 1<D^1H 

-5?7 1 &&®$-£Xmytl'>'Xl 2tf)g2B£i£*. i 
[0 0 2 9] E*±<D£9l£LTf***3 OlCfiBt^ftSfSl 

a*; j: xf& &%. b <rmmtm.mm&& 4 i*h&#«# 

tW*^-5>7 2£J:9lttt3 0Sr2fc7c£gLft# 
ib. f*)ft3 ocftl tittle ci 5/^ ^y/yy 5 oa»b 

wa^ff^-Sr^^f^.-^ 6 Old&iJ&Ay-e, aVfa. 

6 0K*5lt5iggK:4 9f*!N-3 OcD2fc7t5ttff£ff 
5„ 0<J;LI4. fW3 0dsm^«)bT^Stco-C 

^fa^-Sr^^f ^ 6 OdEtflii/^f. av^-^ 
6 0tC*3»7'5^l-«t!JW3 0<£>##t;Ht9. 
[0030] A^«l^5>*r^B 

[0 0 3 1] 1*^3 OSrSnsSW-fe^i: LT^-ttr? 
!>-*fcfl!if\ ro*t !) -f rt"CW43 OtrlX 

mjt4«»SLLa<iiM*(fe«*»'>uT?twi< 

»S*5ft!^t»<t<. IW*5 l -S>7 2fc.t9Ktt3 0 

Hf £fl3^3<oi4ig^T-»4ftv\, *w*e, fiHTt^-t-J; 
9/i+tt'7!)-lS (02) 5"< (03) 

[0032] 0 2 14. *38WK«attSlft£»#7t#*r£i 
fit t felcfflt^50)U:#®ft*-t' ^7 U -g«ro#4ta0 
•efc*. i©*+tr? y-S«8 on, K**©5£# 

2j6>£>ftfc. -*tf>igBJ§sp«8 loiBicil. iSrEJfctf 

# 5 0 /i m^gSom 81A«!yy^77^ StfBtC 4 

6*>3*VCV*&. ®9J¥«8 2KI4. I^^AP 

8 2 A*i4tf8 2 BriS®SftK8££l«T-CsS:»t5>;h/C*i 
9. 2eH¥«8 lfc54tf 8 21>W!)<&t>Zt\tzkZ\z 
14, rtvbl^^AP 8 2 A*>4tf8 2 BI4. ®«8 1 
A-W3 O£»SA-f£fc«>0>P£ft£. 
[00 3 3] "ro^t^7 y-S«8 0*5. 
2>7t^^^«T^e £ k t> fc»<^ *>*t*> t £ KI4. 
rodr-y f7!)-S«8 0iS^7-vj7 2 l£«fcg£ 
*t/U£. §W3 0I4. I*^AP8 2A*fcll8 2BA> 




#§a¥io-i42m 
himms 1 Aic^A^ti, mms 1 Aftxm%&®£ 

*u. *LT, Ed^TtAli^-r t'7 y-S«8 0^5- 
ffiKiSKKAWU ^fflftBte^wR^oBieSitK 
AW-f-5. LfciSot, Syifci^X^r-v^ I4o40< 

t/^W)tB^ttm^#^^7y-S«8 0KA«-*-2> 
<£fi;fiS#»>Lfci LTfc. fib&TtA^tf&lilftB*^ 
€*U4*ffl?g8 1 A IcfiKKAW-f SOX, AW&SKft 

[0034] 0314. *&mm%%mmti%?)wm. 

fit t t>lcJ8^£wic#igftfim5^:"<wlfcW0T-fc 
9. 03 (a) «4. ZnU®?;* w<©Mffl-Cfc9< 
0 3 (b) 14. ^toiW^^ro-^-efcS*^- 
f-^m0t?fos o Z<DU® S ?- J r>'<9 014. *7WH 
#7*9 It. ^*SBIC?L9 3 A^l7^ttE.Ojg^/«c 
EfltSrfBT-C&mp 9 3 B.*s4tf9 3 CtfmVbtifcl. 
m9 3kfc. x^—t9 2Z&A,X'9&*)&t>£thX^ 
T. r<0±«9 3©ilCIHL9 3A£g? io{-75^- 

R^»7L9 2 A^l^fjtt, $6.1-, *0>?L9 2Al£ 
o/jJ^oT^^W7L9 2B*3.fcU t 9 2CflimVb*lX 
^5. tLT> K#7*9 1, ^-t9 2, ± 

t6i:Xf*)y<-^y^9 4A^ t >^t>^titck^ 
\CU, &&L 9 3 <D&i%\r P93B, ^^<— »J- 9 2 <£>?L 9 2 
B, 9 2 AioJ:^ 2 C. ft fetflC, ±«9 3cD^P 
9 3CJ4. rwptCOft^oTl«^iSSgKiftS. 
[0 0 3 5] :roMf+^9 OjIK *5IW^?>7t 

ft^/<9 0#tt»^f-i?7 2(C<gg$ttfc^. ttft 
3 0(4. I*^R 9 3 BiJt«9 3 C^ib^^SK&K^ 
(C^A^tb, -t LT, Sbig^Attl*^^^ 

9ow7>f K^/7^9 i©«a»e>fiiEfcA/Hu ttu 

7tBI4*^-^7^9 4 0«*»?>iiliaWt5. Ufc 

2*ti?tiv>&mic£ Bb^*A*iJ:0!^ai3tB^tL 
^ttdSIW^+^O 0tcA*tt-5fi[S^»iL.fci: U 

9 0»?L9 3 Aro^JgJCfeSlSS^IcSiElcAWt-SW 

Ifcfc. :©W^t^<9 0IC^A$tv5^3 0*5*(B 
)ia^(0^«^T-fo54§-&l-li. ^WiW3 0l4*^- 
7^7 ^.9 4<0rtffi|C#«-t-?>»'C, ^30^^0(434 
T-«^ Lft# ?>7t^^7t»«f 5rff 5 i t fc-Ct 5o 
[0 0 3 6] *^WI4, ±^Hifijf^tclS^$ix5tw 
-Cl4ft<S*o^d5prigT-fo5. «*tf. E&ig7ttiJ: 

14. rixliRP)ttSt<o-ci4ft< > nBX43J:CJtttUlX 
[0 0 3 7] 



(6) 



^^¥10-142177 



6A*rft*&-ef*£H-A*f£;ft5. ^L-C, fe&ftV&W 

$*u5 Z t li^^(OX% it%-%&ft&mz.WiW> £*b6<> 
[0 0 3 8] «p»C, JSbS^fc'i^ffi^tumw^ 
~<^AW:£ft£Z^m#ft£*fc}i'£-l-li, ft^&W 

[oo3 9] m&ft&nmmti£ft>z>iiLm&£ 

iy&<DMl5± Tc&tttifr- SliigftfiBMpg 
[0 0 4 0] 4fc, Sftig^*5j;^m^tL^tt^^ 



^<d m Mmx <t ins ar<£ &issh- s ^ t a* -e # . * 

[HlScDf§5*/j:tft|8] 

[HI 3] *|gB^lc#,?,^^m^^W^tti: ttl-ffl 

[04] ^*w3t^^^^S««^nt:-te?)o 
[ft^ol&W] 

l l l-f-a 1 

13-^^a-f?^7- 20-^Ui*ag. 2 1- 
tr-A^.^!; s/<?, 2 2-^?n>f5'i'5 7- 1 23 
-JlftWVX, 24-7^hh7f^ 2 5-«^ 
X, 26-*^7, 3 0-M, 4 0 -A3t^>X, 4 

l-^/u*, 4 2-^wgg, 4 3-ryy« 5 0 -o 

VT>:7\ 6 0-^Vt'a. — 70-^f- 

v 5 , 7 l-iJtuyxxT-^ 7 2 -tftH-^y— v 5 . 



[mi] 



26 25 



a -20 



24 22 



23 




THIS PAGE BLANK (uspto> 



